Inhibition of HIV-1 infection by down-regulation of the CXCR4 co-receptor using an intracellular single chain variable fragment against CXCR4.
CXCR4 is the major co-receptor used by X4 strains of human immunodeficiency virus type I (HIV-1). In HIV-1-infected patients, the appearance of X4 strains (T cell line-tropic) correlates with disease progression. Since its discovery, the CXCR4 co-receptor has been a major target for different agents which block its function, such as stromal-derived factor 1alpha (SDF-1alpha) and the anti-CXCR4 monoclonal antibody, 12G5. In the present studies, the 12G5 hybridoma was used to construct a single-chain variable antibody fragment (SFv). Murine leukemia virus (MLV) and simian virus 40 (SV(40)) were utilized as delivery vehicles for the anti-CXCR4 SFv. Intracellular expression of the anti-CXCR4 SFv led to down-regulation of this critical co-receptor, as demonstrated by immunostaining. This effect significantly and specifically protected transduced cells from challenge with HIV-1, as measured by HIV-1 p24 antigen expression. Inhibition of HIV-1 replication was specific for X4 HIV-1 strains as demonstrated by MAGI assays. HeLa-CD4/betagal-CCR5 cells expressing the anti-CXCR4 SFv showed significant inhibition of infectivity by the X4 HIV-1 strain NL4-3, but not with the R5 HIV-1 strain Bal. Thus, this anti-HIV-1 molecular therapy has the potential to inhibit HIV-1 replication and virion spread. Targeting CXCR4 by intracellular immunization could be of additional benefit to certain HIV-1-infected patients on highly active antiretroviral therapy (HAART).